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JP1 1295411 A 
DGPS POSITION LOCATING 
SYSTEM 

MITSUBISHI ELECTRIC CORP 

Abstract: 

PROBLEM TO BE SOLVED: To 
obtain a DGPS position locating 
system which can compute a 
relative position while a moving 
station designated as a master 
station is used as a reference, by 
a method wherein position data 
whose time is identical for the 
master station and a slave station 
is used, the relative position is 
computed and the position of 

every mobile using the master station as a reference is displayed on a 
digital map. SOLUTION: By a computer 5 in a master station 2a, an input 
device 6 is used, and the master station 2a is set. Then the master station 
2a executes a processing operation. When a GPS receiver 4 outputs an 
own position, the sampling time T p and the position P p (t) of the master 

station 2a are updated. Then the position P p (t) is smoothing-processed, 

and a reference position P s (t) is obtained. In addition, as data on the 

master station 2a, the reference position P s (t), the position P p (t), the 

sampling time T p and a capturing satellite number SN p (t) are transmitted 

via a communication device 7. At the same time, a digital map is read out 
from an external storage device, and the computed position P s (t) is 

displayed on the digital map as the position of the master station 2a. The 
communication device receives position data on a slave station 2b. When 
the sampling time T c of the position data on the slave station 2b is equal to 

the time T p of the master station 2a, the relative coordinates RP c of the 

slave station 2b is computed. 
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n§3fc3S 1] GPS (Global Positio 
ning Syst em) IIfl)SK$glt*GPS 

fcxv*JUifeS£SEiiLfc*rffliSEit£Bi:. &9h&fflT- 

adLTtis^— zzmsmnmrntzmt. -eoati 
sat, ^ttiLfc^ai^wea^^v^^siiic^ 

GPS Uv-/\*T?lSt?#Lfc^«ife(7)»JggS<0fiS-r- 
* tWsiT— 5» iliSLtl^G P S8jm<0§^— * 

X'\tG P S l/y- /^T?lS^LfcSSlfe(73^Jgjgg^Jg<7) 

ifesijii=a^-r « «»: 5 ic Lfc c t £t#stt -r a d gps 

(Differential GPS) {4B*S^->*-T- 
A. 

[il#iS2] GPSftiM<7>^jlS££<I-f £GPS7> 
g^Lf=GPSffiMit&frbSi£ife&£i£:Sll£ 
B#ai£8iiJ-f £GPSUv-/<i:, JISSt 1 — J<i:^Sfil 
7 s £ S^fc^vSUUife^lEiiLfcrt-SlSfeiSgB.!:. 

mwiitmT'mmLrtb&T— * zmsim-tzmmmw 

ffi^f-SAagBi:* »«Lfc**IM*a>tt«*T5?* 
I* G P S US/— /<T?SmLfcgi£ife<Bj*g4i 

aatiotiif- $ £*mbt— * iiitsLr i^*g p s 

A<0HgliJf i: t= i?* jUfeB* & Sfi*6<DS!ifffl*»a3 
LfciiJg^jRifrfcgtAcDgltfcBT 1 -* iriim^S-CS 
U *»l=»Jg Lfc&MttT'liG P S U->- 

-* £ffll*T*;h.-e*uDffi»WSfiH£#taU 8tA£ 
Lfc*»lM*©ttB*T5?* Jl/ttBlil::***-* 

A. 

n§#iS3] GPsi»sa)misss<i-rsGPST> 
ea-r-6»a«ajKHi:. ^Mttra-saaLTtiaT- 

>T+i. «SttftO>41*M<lttttB«*ti}-r«a>tf3. 



tMtatu surras ufc^Eb{*T?ttG p s uv-/\*x- 

* tlSSUTl^G P S^SroS-^-x-^ tfitf-* 

aftse-c-Ejawicantu ?ni=ii)eLA:»n«*:-«a 
gps i/i/-/<-cfl»^Lf=sfiifi<D»gisaBS<Dfia 

T-*i:B»aT-**SfflMI=j»«L. BA£?AaH 
IUU &B«*i»&Lfe«iFnttattB«7S?*Ji/i6H 

±i=a*-*- « <fc 5 1= l fc c t t -r 4 d g p s i±a 

SSS/Xt-J*,, 

[sjf#JS4] GPSfgM<7)S;jfi^S<i-r*GPS7> 
T^fc, SB LfcGPSSSStiNSfr 

B»a*«iai-r*GPsu">-/<fc, Gpssjm^fitffi-e 
ttss-r*«ttttS8*Bfc. 

at;T5?*;w6HT-**iB»Lfcn«E«isafc. » 
Mftm-caB l-c&Bt-* sasa-r «a«&B& . 

*oa«*a©a5M»fflT>T"i-4:. 

35fteat»anr*3>hfa-*t. MfrTAfrtane 

-r-SA^ga.!:. JlttLfcfc-iMMfcrottB*^-:?*^/* 

ffirtfcT-liG P S Uv-/<-C«t»LfcS«*ft«)»SISgS 
Ifl)daf-5 £B#S1t-* iMSLTl^ G P sgjM 

AlZfl^Lfc^Mft-eiiG P S U£/-/<-eBt*Lfe9HE 

amu zom. gpsus/— /toMisafsau-ssfcas 
roa^i*«t4tts*ga-e«^ Ltz&mT-z u 
ajai^aoDnftMotta-T-f *m*-c*;h.-i ! *i.a>tt 

tttt&ttBSfttU L. SIA£S3ti: Lfcfc^l&ttCD&a 
5DGP SfiiSSv^fA. 
[0001] 

@il^rd'Cl4(0(ig$GPS (G I o b a I P o s i 
tioning System) ■CtffflL, PJ^Sll^tt 

€>«fc5(=«fiEL, ®SA£lSI-ffc^DGPS (D i f f 
e r e n t i a I GPS) filSSi/Xf -5 

[0 0 0 2) 

[CfeSEOftW] H9tttt3tE0}D6PSI=J:«BB*Si/ 
XfA?*t. 1 li@SAOT->^.-T-A±tt:$^L, 2I± 
8MS«)v^fA4#S$t. @^A1I*, GPStgm 
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p smm.mmfrt,m&t&mmtm&mm£&itiTtt> g p 

Sl/v-/Ui. @SS<DKfliroffi^i:GPST-eiaiL 

— *£§frr-5iifi£a7,h, jniga7roatg{ifflT 

tilcg^-f i OT-fitfiSSttS. ^M^2I*. 

GPS ^SA^roma^ g<fT -5 GPS7 >-t-± 3 t . 
SflLfcG P SSjM1«8^t>gi«i6&*!Si:Si«B#£ij£& 
ttJ-r-SGPS U->-/Ut> @5£Ji1 A>t.(0«IE7 ; — 5« 

^giiLiBiiST— $&mmt$>mm$iB.7 1. mm 

* £flHvc J: y Ifitfc S B&S£ gffif & 3 > tfa- S» 

m<D&m$Ti>5jvik®tttizmjji?z&7P&-\ ox 

[0 0 0-3] ^lcfi£3(E<0'>^TrAT?^ij|^ra-C'5:t>C0{4 

s£fflg-f s^ajic-o^TtftBji-f a„ si ottisn 

IZ, GPSU->- /U tilling 7 £*]8HtU GPS 

u •>-/ \* 4 Mif- * £ da * -t i> *a&tta 7 
*£g(if zfrzmmrz (*Tvztz. 3. 6) „ g 

P S Uv-/<4 A<gB(4a£«iai Lt gEfigf- St £ 
ffiTjf -St 3>t°i — * 5I*GPS l/v- /^aB7i<oeB 

GPSOffiiET 1 — $>£^tfci-rS (X^r-7^4) . 

saiLfcMiET ; -'S»$iift^a7£ffl^rsnfr-5 (x 
§<if€xt, ^agaxaasMSff -a (7f-;77) . 

fit. HSrLfc^M^Otta^^v^^lfellilcS^ 
"TS (*T"-v3?8) „ @1 1 liigM^OTa^tfa.— * 

sx'&ftzti&ynv^^o&myn—T'&Zo turn 
mmzx\t. gpsuv— /<4-tmm^m7^mit 
u gps uv-/<4A<iaa7 : -'5'£tti*-rsA>jHiji 

a7A<^-$£g|r*-a^£IH3!-f £ (^t-v^i, 
2. 6) . GPS Uv-/UA«iBtllf-9^aJAt 

s t f ©tiSr — s 1 m&m 1 fr* mm <* *ifc§$r<ot« 

jEx-^SfflliTeBttaSttjELnrrt ^=rvr? 
3) „ 0^5^T^.7 L ^^4-C*ffiiEUfc<jiaT : -^$ffia 

sa7£ffl^TisiaL. XT-v^sT-fl-SBiEisgag^ 
@jii=ant^-5o *f=. mm£s.4wmo>&W)mo)&m 
*6@±.i::aiF-f ■& wf-^s, 5) „ *y=. mmmm. 



[0 0 0 4] 

imwtfM&L&st+zwimi ^*roDGPsi4a« 

A<fcofc 0 KflJOM^S^^ifia-r-Sifc^ 

& y BSgOTsatfsffl-efcs^roFpisjStffco f=. 

[0 0 0 5] C0)^B^Ii±fB<OJ:atPp^^£«^-r€) 

mx&WT-*£&mLmmz%iiZLtzumt*-$g:m£ 
urffiswtcfig^sai-r* d g pstsisi->^fA 

[0 0 0 6] 

[^s£fl?9i-ri>fc«)<D^e] mi <DHB^icfcit*DG 
ps&a&jgt'XT-Ate, GPs^mo>m»£g<fr-s 

GPS7Vfti> SaLfcGPS^M1t«A^^ffi* 

B6^<tsfiB$$ij£«a-r*GPs is~>-/<t. js^t- 
^^t^v^-fUfes^saiSLfc^spfHitsai:. «n 

#»i?MLtttIf-: 5<£i£g<i-f-&jHfa£a£, * 

tsa^nm-ra^ea.— ft. a^A^sA^tt^-r 

•SATJ^ai:. ^iiiLfc&^Kl^flXaa^^v^^HfeE 

•ci*G p s uv-/^fc*#Lfc3S««j0>*tgji£g(Diia 

■x— * tftm^r-Z tm&LXl^i G P SfgMOTS^-T 1 
— * <k(iaT— S> £¥;tffl3LT#tofcS£U13<Dgj!M£a 
T-f 5>£S<iSa-C-S«8Ml^fiL. *JSJI=»JgLfcW 
S!l«:T-l*G P S U->-/\*T'lS*#Lfc^£ife<Df$fiiSJg» 

s©t4a : f—5'i:B#sijT j — s»£SWMi-iS<iL. mmt 
=f-m<nmmm<r>®.w.T— * ^mi^xt^^onn^u 

•Si JUtfe@±lcS*-r-5<t: 5 1- Lfct, 

[0 0 0 7] Sfc. m2(0f§B^|Cfclt^DGPS&a^ 
^vX^AI*. GPS^M<7?m;"R£S^S'r-5GPST> 
^•fi:. SaLfcGPSfemtf^bSfilfeffi^i:^ 
B#ai£8tb-f SGPSUv-/<i:, JtSS^r-^ir^a 
t"— S> ^^txyS'^JfeE^E^LfcnSBietil^ai:, 

^»i«:rar-jifi Lrea^— si ^ssm-r *aasa 

*<r>mm%kn<n&.g.mmT >*r-t- &&m&<»ft 
«M4-iaa?sta-r*3>tfi— s«i:. s©a^sa>s 
ftsrrsAaigai:. istbLfc^ib^ea^xv^ 

;Uifegl±irS^-r€)a^Sfi:T?«fiEL, ^SI-JiSLfr 
^1S«:t?I*G P S Uv-AT*«*?#Lfc:K£%<DJtgJ£g 
iggOTttar— ■$ iB^Si]^— 5 tffiSLTOSGPSffi 

Rnrnm 1 —* ttes.?-* zwm&m^x&ihtzmm 
tzTsmvxihtzmmn&m&m.T-* tmrnmrnx^m 

6t}\Z&mL. ^lCtiSLf=^l!l«:-CI*GPSU->— /< 
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*£m^T*ft^K<&t§ttw&tiB£Siaiu 

[0 0 0 8] Srfc, M3 0>mJi\Zt$l-t&DGP S&gg 
Jv^fAli. GPS8iM<Dm;R£§lf-f £>GPS7> 

&5il£8te-f i>GPS U->-/\*£, fcgS-r-* S*tf 
i?$UUifeej£SSiiL,*:rtg8iS®£Bi:, 3E««J<Dii;g £ 
glti3-ri)^;®«aiSSi:, f^l&ttfBl-eiHiL-C&BT 1 - 

ssatsa-t-sintgs.!:, -€-(0iHisiawaig<tfflT 
#^Bi»:(7)ii*t6<)' l «cea^i:ai-r4a>f3. 
-si:. &A*^Afr£*i3rf -SA^at, ^aiLfc 

*?tfi££*u 8il:ftg LfcgS»t?liG P S 

£ vmmm Lt*»fcai«)8tgt * sgsajga-e 
mm Ltzm&tea&mx-Jztbtzmmtomm&mT-* «• 

a«SWCS»ttl=ai«U ^AI-fgSLfc^Krtfc-C-li 
GPS U->-/^t?IS^ Lfc^ffilfecD^g|gJtSS©i4a 

ttJU aS*3l*i:Lfcft»Kit*:©fia*T^f ;ui6H 
± I = S * r -5 * 5 1 = L fc 1 0) T? 3 . 

[0 0 0 9] *4O>&0il=&lt«DGPS&B« 
SvXt-AI*. GPS»MO»mjfi*S<i1-4GPST> 
aBlfeGPSffiBflMfti&IlSifeCff^aS 
B»«**ai-*-4GPSUS/-/<i:, GPSlIfiSt 

eruiasasttarcettitaa^amottBT-* £ 

St?Ti?*;Ui60^-*£iaiitLfcntPffi«£fii:, & 

■M*wea« tTtia^-^ *a«rr saana t , 

<tea*«ui-r*3>ea.-*i:. «Afr?A*£it£ 
■r^A^sat, wBLfcfcfH&fcroaBfcri?*^* 

iS(*"CI±G P S U^— /<-e**Lfe9HE*0>*£&aA 
gOfia^r— * t^fSJ-T— * tfflSLtt^G P S8iS 

ots^t- * t m&sa&mm & * jmm* & * 

MfflWttlf-* «IMtTfiHni:SIL. T 
^irffi^Lfc^K^-C-ttGP S U->-/\*T-lS^LfcSffi 

sau zaft. GPsuv-/^«gii4Uo*a 
©a^«ifiis«aacsai?«^ LfcttBT-* zmm u 

[0 0 1 o] 



[«sj§<Dgti£©ff£Si] Hi6<7?fi$ffi 1.01 licrostBJia) 

-oro^ia® t *m 2 b iciss <* ttfc^sro^sa a 

<ty, MMItG P SfflOtXtfiMtiG p sr 
>ft3t, SBLfcGPSWS««fr&SKifi&S±: 
8lttB»Mt«aH-*GPSU5/-/<4t. itS&T 1 — S»£ 

rar-aitLTfiaT 1 — Si £i££<rf -5il<i£B7 <t, -f- 
aaBSBOi&aB A7 a <t . <&&S6t*:0>*§*f 

jTrsAasaet, *ibLfc*»»(*©ti«*TS>* 

[0 0 1 1] SftS2 •l=KJE**ifc«ft«)»fW=0 
IS5££:h.S<fc (X^-y^1) . GPSUv-/<4tm 

SB7£tDMHbL . x7-y?*iima>m. 

m<D&m£m?r?z><, xf7?4W9tGPsuv- 
/ < 4 *<fiif-* £ as a r * aasa 7 * * s 

GPSL/->-/<4jb<SBfiaT : - 

* * as * f t x t ^ s t? li-y- > ^ 1 j > cr^m r P <t 

&A<&teBPp (t) SMUrf-So 5fcl=Pp (t) *JP 

c£i=j:yaHMfca ps (t) (*t- 

filf-*PS (t) . IBtilf-*Pp (t) , -9- 

>^'j>yi»MTp, «tE^ss#sNp (t) 
asm 9 6 we ;uifeB ^135-^ t y »aj ufcs^aa 

PS (t) ^SA<0ficat L"CTV^;uife0-hl-a^-r 
«. M«l74«?Bfl)ttlf-*tSIIL. ^-AcDia 

l»«Tpt*U»«*. Ski <W;1t££H*TL-C^-A<Z>ffl 
SlfiRPc^iait* (Xf -y^9, 10, 11, 1 

2) „ C©tt, DGPS(DHSlc<fcyaA<!: ; ?-Arofi[ 
§f- St l=#*tiSKSfiE»*fflSL»S«>S^ffl»ffi 
SRPc^SCitftt^ 

[0 O 1 2] 

[ftl ] 

RPc = Pc (t) - Pp (O 
[0 0 1 3] ;*iz. SliDSMlPS (t) t-7-Afl) 
tittft«RP c£ffll*T?AO&B£ft2a>a*£fT5 
Ctl=«fcy*tf)^A(0faB^MSir-r-5 (Xir-y^i 

3) „ 

[00 14] 
[»2] 

Pc (t) ' = PS (t) + RPc 
[0 0 1 5] a^lcXT- v^8l=*5t\-C, MSrLfc^-A 
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[001 6] xiz+miz&mztitzm^nmmz'o^x 

Mi:RS**ifc»4, fS2 b(Da>tf^-^ s-ei* 
GPS Uv-y<4i:ii<tga7^t0^ibLfcSl*. S3 

mmw^tmcms. igofigf^Po (t) si 

M8l7Sm^SEfiiPc (t) (=Po 

(t) ) atf*>3fg>y»MTc 

^1. 2, 3. 4) o *TVJ2t*mmkmCffii&ffiE. 
Sii Ltz+mW 'J >^B$SI T c L l*»df*» 

i (o^wim^L^maym^mmRP uf 

V?6. 7, 8. 9) o X^^^l OfCfcU^TS 

2(D;HlCSIIfrLrS^(iaPS (t) A^fffOttt 

5<b^rtlC (X^ry^l 3) . X^^l 4(CfcL\"Ca 

i &is&2<Dmnzm'i : fL£m<D&w.p c <n ■ 
as-ts 0 itcxf7^i i icfcLXT^ajiaif^a9/)N 
z>tzs$ jir&mzffifrt y . f r v^;ui*gi±iz#^P 
c (t) ' GMaa&tfwsattap s (t) s-s^-r 

So 

[0 0 1 7] HJ6<7)ff2gg2. B4lotC<Z>^(Dg|i6<&ft£ 

&vtb-otz<D\z$iLZL of&w it 3 &7i<D&wmm \Z&& 

li G P S M^IifiS Sit § G P S 7 >f 1 3 t , S 

{aas-stti-rsn^ei-^ saWfli^iis 
*&m±iz&7fk-?z>m7f;&i otT'mtiLztiTi^&o us 

[0 0 18] S5(iCCD*0J(DS^(7)ffilf^SjF-r^D — 

filf-^ P p (t) £»g&g®&<7)3 2fc5c<D^r 
— 2T?M$r-f &C<t£. *^6l:fct>tP P (t) 
^MiLT^xsmtysm £JHl*TttgflE1S 

&m9<DTV$)\,i&\%fri>mtEi&<Dmnmz Sm ssas 

U SMSPS (t) £##>*£T:fcSo CtLlCj: 



y. GPsriatag^st^g^-^^ffi^ctysgo 
Mi^itLmmm^mtu^o *tz. i 2. 1 3 

KfcltSfti % »2CD;1iS:(i3*7ccD^^ HU;H3££:S: 

So 

[0 0 19] g)6IiC<7)^B^(7)^gCDai^S^-r^P- 
hTrfcSo i3i:l3S$M, *TV?3\zt$l^ 

t. eif-^Po (t) £}m&&mm<D3X7t<DT 

•r^^9, 10. 1 4l=&tt«fel % »2<B;HSli3& 

[0 0 2 0] HJ6CD^®3. H7fetC(0SgB^|z^N^S 
H]5fiCD^Sg3S7F-rt(Dr*&So H:6S(D^S§2lZfclxT 

y. *^»^(ctGPS^M<DmiK$-SI-rSGPST> 

^-3£. &m\~tzGP s®mmm^m&&mmtm 

J££&£i5-t£igJ£«fciigai 1 »iM*nB"T?a«LT 

aa^-* £&£tt-r«aasiK7 *a>a<igBtf> 
[0021] «»fdafi*tLfca$a)ttfticoL^TH8 

Jt j£#lotHte(Dff2® 1 &l/ 2 i e BiiB<7} P p 

(t) *T»«aLr»tt-r**«, aiizsn fi^g 
ettssa-e^tfj-rso 

[0 0 2 2] Hi£(Dfl2Sg4. B9l4w<D*WlzA**vb4 

nffi<7>^S4S7F-rt(Dr*fcSo c<Dj6BBtt«ttttaa 
6*y, *»»jai4GPs«a<D«a*5«-r*GPs 

7>t-*3£, SffiLfcGPS«Sra«^&S«ife£« 
<t^ft^$I|$-gia3-rSG P S Uv- /<4fc % ilS&^r— * 

^39^:. GPSL/v— /<r*^ia^«ili■C^^^:l^^^lC 

taasa^-r sfittfttasai 2^. mwi-eiiL 

Sa6i:. «ttiLfc#^»l(*(Z)tta* J r^^;HftS±l3 

a^*rss^sgi o<tr*afi£$^xTi>So si ofccfct/ 
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01 1 l£0 8<7>n>t:i— £ 5-eHfT$*i£^P^A 
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